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Preface

Describes this document and the conventions that it uses.

About this Guide

This guide:

* Explains how to install G2 OPC HDA Link and howestablish connections with
multiple OPC HDA Servers simultaneously and comrmoate with them through the
G2 OPC HDA Link bridge process.

» Describes the system requirements for this release.

» Describes bridge features.

Audience

To use G2 OPC HDA Link, you must have knowledg&afand OPC HDA (Historical
Data Access) specification.
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Conventions

Typographic

Convention Examples

Description

g2-window, g2-window-1,
gfr-top-level, sys-mod

G2 class names, instance names,
workspace names, and
module names

history-keeping-spec, temperature

G2 attribute names

true, 1.234, ok, “Burlington, MA”

Attribute values and values
specified or viewed through
dialogs

Main Menu > Start

KB Workspace > New Object
create subworkspace

Start Procedure

G2 menu choices and button labels

conclude that the x of y ...

Text of G2 procedures, methods,
functions, formulas, and
expressions

new-argument

User-specified values in
syntax descriptions

text-string

Return values of G2 procedures
and methods in syntax
descriptions

File Name, OK, Apply, Cancel,
General, Edit Scroll Area

GUIDE and native dialog fields,
button labels, tabs, and titles

File > Save GMS and native top-level menu

Properties choices and native popup menu
choices

workspace Glossary terms

c:\Program Files\Gensym\g2

Windows pathnames

spreadsh.kb

File names

customerservice@integ-objects.com
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Convention Examples Description

g2 -kb top. kb Operating system commands
public void main() Java, C and all other external code
gsi _start

Procedure Signatures

A procedure signature is a complete syntactic summary of a procedure or method. A
procedure signature shows values supplied by the user in italics, and the value (if
any) returned by the procedure underlined. Each value is followed by its type:

g2-clone-and-transfer-objects
(list: class item-list, to-workspaceclass kb-workspace,
delta-x integer, delta-y integer)
—> transferred-itemsg?2-list

Related Documentation

Integration Objects

* OPC development toolkits

http://www.integ-objects.com

G2 Core Technology

* G2 Bundle Release Notes

e Getting Started with G2 Tutorials

« G2 Reference Manual, Volumes | and Il

e G2 Developer’'s Guide

e G2 System Procedures Reference Manual

* G2 Class Reference Manual

» Telewindows User's Guide

* G2 Gateway Bridge Developer’'s Guide
OPC Foundation

» OPC Historical Data Access

http://www.opcfoundation.org/Downloads/Default.alsigtorical%20Data%20Access
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G2 Utilities
* G2 ProTools User’'s Guide
* G2 Foundation Resources User’s Guide
* G2 Developer’s Interface User’'s Guide
* G2 Menu System User’s Guide
* G2 XL Spreadsheet User’'s Guide
* G2 Dynamic Displays User's Guide
* G2 GUIDE User’s Guide
* G2 GUIDE/UIL Procedures Reference Manual
* G2 OnLine Documentation Developer's Guide

¢ G2 OnLine Documentation User’'s Guide

Customer Support Services

Email

- Support (customerservice@integ-objects.com)
- Sales (sales@integ-objects.com )
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Introduction

Describes the.G2 OPC HDA Link

Introduction

G2 OPC HDA Link allows G2 applications to access the data points stored in any
OPC Historian Server (Historical Data Access Server).

G2 OPC HDA Link presents OPC items as native G2 objects. Each OPC item is
represented by a gsi-opchda-item object, which allows G2 to access and reference
the data in the same way as other G2 variables. In addition, G2 OPC HDA Link
provides remote procedure calls (RPCs) for managing and browsing an OPC
Historian Server. This data can be used for trend analysis and sophisticated

inferencing by the G2 inference engine.

customerservice@integ-objects.com o]



@" G2 OPC HDA Link User Manual

System Architecture

G2 —~ OPC Historian
g > g Server
O
y- O
y 4 a y 4
G2 o B G2 OPC o S o OPC Historian
O HDA Link S Server
N—r
o 4 O y 4
(ol
G2 @) OPC Historian
& b= Server

Release Compatibility

G2 OPC HDA Link has specific compatibility requirements with G2 and G2
Gateway.

G2

The G2 OPC HDA Link knowledge base supplied with the bridge, G2-HDA kb,
is compatible with G2 Version 6.1 Rev. 0 or later on any platform where G2 is

supported.

G2 Gateway

It is not necessary to have a separately installed G2 Gateway to run this version

of the bridge.

Note To achieve a successful installation, you must use only software components
provided with this release.

customerservice@integ-objects.com
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Installing and Running

G2 OPC HDA Link

Describes how to install the G2 OPC HDA Link.

Introduction

To retrieve historical data from OPC HDA Server(s), you can use G2 OPC HDA
Link in local and distributed configurations:

In local configurations, G2 OPC HDA Link and OPC Server(s) all run on a
single machine. In this case, the installation process does not need any
specific settings.

In distributed configurations, G2 OPC HDA Link and OPC Server(s) run on
two or more machines cooperatively, where the bridge initially resides on a
remote machine (the client computer) on the network and uses the DCOM
mechanism to access server(s) directly. To enable distributed configurations,
you must configure various settings on both remote server and local client
computer.

This chapter describes how to configure DCOM Config Utility settings for
computers on which G2 OPC HDA Link and OPC server(s) are running.

System Requirements

G2 Version 6.1 Rev. 0 (or later).

OPC Servers compliant with OPC Historical Data Access Specification
Version 1.2.
Windows NT 4.0 (Service Pack 6a), Windows 2000 (Service Pack 3) and

Windows XP.
A minimum of 128 MB free disk space.

customerservice@integ-objects.com 11
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Installing the G2 OPC HDA Link

Configuring the Client for DCOM
Setting up the Client

To set up the client:

1 Log as Administrator.

2 Choose Run from the Windows Start menu and type dcomcnfg, then click
OK to run the program for configuring DCOM.

customerservice@integ-objects.com 12



G2 OPC HDA Link User Manual

The DCOM configuration utility looks like this:

Distributed COM Configuration Properties 2 x|

Applications | Default Properties | Default Security | Default F'ru:utu:u:u:ulsl

Applications:

APE worker Provider ;I
APIDeclarationLoader. Addinb egzigrer
Bitmap Image

Defrag FAT engine
Defrag MTFS engine J

Document de Systran Prafessional Premiurm
ErumT elnetClientzSwr Clazs

Foshtrlhelp Claszs

HOAT eztSwr

HTHML &pplication

HimlHelp Claz=s

ligServiceControl Clazs

Image Document

Inteqgration Objects OPC For P

Internet Explorer®er 1.0]

Logagent Clagzs

Logizal Dizk M anager &dministrative Service

Logical Dizk M anager Remote Client

M achine Debug Manager LI

Properties... |

(1] I Cancel | Apply |

3  Click the Default Propertiegab and configure the dialog, as follows:

a Ensure that the Enable Distributed COM on this computer is enabled.
b Configure the Default Authentication Level to be Connect.

¢ Configure the Default Impersonation Level to be Identity.

customerservice@integ-objects.com



G2 OPC HDA Link User Manual

The Default Properties tab should look like this:

Distributed COM Configuration Properties

bpplications  Default Properties | Default Security | Default Protocols |
¥ Enable Distiibuted COM o this computer
[ Enable COM Internet Services on this computer

— Default Distributed COM communication properties

The Authentication Level specifies security at the packet level

Drefault Authentication Lesel:

Connect j

The Imperzonation Level specifies whether applications can
determine who iz caling them, and whether the application can do
operations wzing the client's identity.

[refault Impersonation Lewvel:

[~ Provide additional security for reference tracking

0k, I Cancel Apply

customerservice@integ-objects.com 14
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4 Click the Default Security tab:

Distributed COM Configuration Properties

.&pplicatiunsl Default Properties  Default Security | Default Prntucolsl

— Default Access Permissions

You may edit wha iz allowed to access applications that do not
provide their cwn zettings

— Default Launch Permizzions

You may edit who iz allowed to launch applications that do not

pravide their awn sethings.
Edit Default... |

— Default Configuration Permissions

You may edit the lizt of uzers that are allowed to modify OLE class
configuration infarmation.  This includes instaling new OLE servers
and adjusting the configuration of exizting OLE servers.

Edit Default. . |

Ok | Cancel | Apply |

This is where you configure who has access to G2 OPC HDA Link from remote
OPC servers. You only need to be concerned with the Default Access
Permissions button on this tab.

5 Under Default Access Permissions, click the Edit Default button and configure
the users of remote OPC Servers whom you want to be able to make callbacks to
this machine when G2 OPC HDA Link performs subscription-based read
operations.

customerservice@integ-objects.com 15
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6 Click the Default Protocols tab:

Distributed COM Configuration Properties

Appliu:atiu:un&l Default Properties | Default Security  Default PfUtDCC"Sl

DCOkM Pratocols

% D atagram UDPAP

5 Datagram |F

g Connection-onented TCR/AP,
% Conhection-oniented 5P
% Connection-oniented NetBELI

% Connection-onented Netbios over [P

Add Remove | b ove Qpl Move Down Propertiez.

Dezcription

The zet of netwark protocolz available to DCOM an this machine. The
ordening of the protocolz reflects the prionty in which they will be Lsed,
with the top protocol having first priority.

Ok I Cancel Apply

This is where you set which installed network protocols on the client computer
to be used for DCOM.

7 Configure the DCOM Protocol to use Connection-oriented TCP/IP.

Registering OPC Server(s)

You must now register the OPC Server(s) that G2 OPC HDA Link will connect to
and specify their locations on the named remote servers. You can use one of two
techniques, depending on the client environment.

To register the OPC Server(s), using a customized r  egistry file:

= Prepare and apply a customized . r eg file on the client computer, as described
in the Microsoft registry documentation.

To register the OPC Server(s) automatically:

1 Install the OPC Server on the client computer, to automatically register the
server in the registry.

2 Remove the entries for InProc and OutOfProc servers, then add an entry for
RemoteServerName

customerservice@integ-objects.com 16
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The DCOM configuration utility uses this technique, but you must still
configure the client computer manually.

Note In either case, the desired registry information for the OPC Server must not
include the LocalServer32 or InProcServer32 keys, and must include the ApplID
key and the associated RemoteServerName.

If the server application name does not show up in the DCOM configuration
control panel, make sure that there is an AppID key associated with the object
server's CLSID in the Registry, as follows:

[ HKEY_ROOT_CLASSES\ CLSI D\ {cl si d}]
" Appl D' ="{cl si d}"

For example, when installing the OPC Server on the client computer, to access
remotely “Integration Objects OPC for PI,” which is an OPC server for PI, enable
the Run application on the following computer option and enter the NetBIOS
name of the computer on which to run the application, as shown below:

Integration Objects OPC For PI Properties ] x|

Germial Looation | Secuity | identy | Endpcints |
The falewarg seflimgs slee DCOM 1o lbesle the cosecl computer loe b
spptication. 1§ wou maks mone than one selaction, than DOOM wees the s
applicable cne Cliant spplications: map overide Yoo sakclions,
[~ Ruvappication of the compuier where tha data iz located

I Rum apobcation o tis complien

[+ R application on the following comolker

rEHIDGES | Bicwse ., |

ok | cacel | Ak

customerservice@integ-objects.com 17
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Configuring the Server for DCOM

Setting up the Server

To set up the server:

1

Launch the DCOM Config Utility on the computer your target OPC HDA
Server is running.

Configure the Default Properties tab as you did on client side.
Click the Default Security tab.

This is where you tell the operating system who you will allow to access OPC
Servers on this machine (Default Access Permissions), who you will allow to
launch OPC Servers on this machine (Default Launch Permissions), and who
will allow you to configure OPC Servers on this machine (Default Configuration
Permissions).

Click the Default Access Permissions tab.

On this tab, when you click Add, you will be presented with a dialog that lets
you browse the local machine and domain (if applicable and logged into a
domain) for users and groups to which to grant permissions.

Click the Default Security tab and click Edit Defaults under Default Launch
Permissions.

On this tab, you define who can actually start your OPC HDA Server on this
computer. You add users/groups the same way you did when configuring
Access Permissions.

On the Default Security tab, click Edit Defaults under Default Configuration
Permissions.

If you are setting up DCOM for the first time, we recommend that you do not
change these settings.

Configure the Default Protocols tab as you did on the client side.

customerservice@integ-objects.com 18
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Configuring DCOM Settings for Your OPC Server

To configure DCOM settings for your OPC Server:

1 Click the Application tab in DCOM Configuration dialog and browse until you
find the OPC HDA Server of your choice.

2 Select the server and either double-click it or choose Properties to configure
server-specific settings, as follows:

a On the General tab, we recommend that you leave the Authentication Level
to be Default:

Integration Objects OPC For PI Properties 2 x|

General |Lu:u:atiun| Sec:urit_l,ll Identit_l.Jl Endpaints

— General properties of this DCOM application
Application name: Integration Objects OPC For FI

Application type: local zerver

Authentication Lewvek

Local path: C:AlzersstempicodehevinDebuglops_exe. exe

(] I Cancel Lpply

customerservice@integ-objects.com 19
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b On the Location Tab, ensure that Run application on this computer  is the
only check box that is checked:

Integration Objects OPC For PI Propertiess. 2lx]

General Location | Secuiy | fdsoily | Endpoints |
T ke folioeasreg seftengs alow DCOM to kicate the conect compuier foe thi
apphcaticn. iFpoumake more than one sakechion, then DEOM w@es the first
sppiceble cne Clierd applicatiang mayp ceemide pour seleckions,
[ Rue applcation on the compuier whene the data iz boeated

[+ Rum apohzation cey tis comader

[ Run appicatian on e foliawng compier

0K Cancel ete )t
| | |

¢ On the Security Tab, we recommend that you:

- Enable Use default access permissions , which means users/groups
shown under Default Security tab in the DCOM configuration utility,
will have access to connect to this OPC Server.

- Enable Use default launch permissions

- The same rules apply about using custom launch permissions here as
they do for custom access permissions. If you choose to use the custom
permissions to override the defaults, specify which users/groups to
which you want to grant permissions

customerservice@integ-objects.com 20
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The dialog looks like this:

Integration Objects OPC For PI Properkties

Generall Location  Secunty |Identit_l,l| Endpaoints

¥ Use default access parmissions

— " Use custom access pemmissions

You may edit who can access thiz application,

Edit... |

% Use default launch permizsions

" Uee custom launch permissions

“'ou may edit who can launch thiz application.

Edit... |

" Use default configuration permissions

— % Use custom configuration permissions

'ou may edit who can change the configuration information far thiz
application.

Edit... |

o ]

Cancel |

Ay |

d On Identity Tab, you specify under what user account you want the OPC

HDA Server to run.

This is probably one of the most important settings for the OPC HDA Server,
depending on how you will be using your system.

You do not need to configure anything on the Endpoints tab.

To run G2 OPC HDA Link:

Running and Shutting Down G2 OPC HDA Link

> Start G2 and load the KB named G2- HDA. kb located in the launch
subdirectory of the g2opchda directory in your G2 installation directory.

To shut down the bridge:

2 C(Close the console window or press Ctrl + C in the console window.

During shutdown, the bridge process closes all connections to OPC Servers and

releases any allocated resources.

customerservice@integ-objects.com
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Configuring G2 OPC HDA Link at Runtime

G2 OPC HDA Link allows you to configure a set of parameters related to
logging, filtering and server status. You can configure these parameters at
runtime by using the bridge’s HMI or at start-up by editing the configuration
file (refer to Appendix I, “Configuration File”). You can also browse for existing
OPC HDA servers at runtime.

To configure G2 OPC HDA Link at runtime:
1 Double-click the tray icon of G2 OPC HDA Link to display its menu:

Conkral Pane
OPC Servers Autodiscovery

About

Exit

2 Choose ‘Control Panel’ to configure logging and OPC Server status
parameters as shown below:

customerservice@integ-objects.com 22
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Control Panel

~Logging
Trace level I -

[ Logho G2 I Archive last log
¥ Logtoscreen [ Stap logging

~TJuiality

Gluality Filer 11711

~OPC Server Status
¥ Check OPC Server Status
W Keep Server connected

Frequency ] 1=
corcl|

The following table describes all these parameters:

Parameter

Description

Trace level

Select a value for the log level from the combo box.
Available options:

0: Only fatal error messages are logged.

1: All critical error messages are logged.

2: All errors are logged.

3: All warnings are logged.

4: All information is logged.

5: All debug information is logged.

9: The highest level.

Log to G2

Check this option to log messages to G2 Message Board
as they are logged to log file.
Otherwise messages are only logged to file.

Log to screen

Check this option to log messages to screen as they are
logged to log file.
Otherwise messages are only logged to file.

Archive last log

Check this option to copy the old file to an intermediate
file with incremental extension, before being overwritten.
Otherwise, any pre-existing log file is erased and
overwritten at start-up.

Stop logging

Check this option to stop logging.

Check OPC
Server Status

Check this option to enable checking OPC Server status.

customerservice@integ-objects.com
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Quality Filter

Insert a value for the quality filter, it can be one of this values:

111, 110,101, 100, 11, 1, 10, 0.

Keep Server

Check this option to maintain connection between G2 OPC

connected HDA Link and G2 even the OPC Server status to which the
bridge is connected goes to OPCHDA_DOWN.
Frequency Set the frequency at which the bridge checks the OPC server

status (in seconds).

Browsing OPC Servers at Runtime

To browse for an existing OPC HDA server at runtime

1 Double-click the tray icon to display its menu.
2 Choose ‘OPC Servers Autodiscovery’ to display this dialog;:

OPC Servers Autodiscovery

Metwark, Awallable OPC Servers  io-test
- lo-hest |ntegrationCbjects OPC. P21
o Metwark Meighbarhood IntegrationObjectz. OPCHDA MSA

Expand Metwark:

|ntegration bjects. Simulation. 1

Ok

To browse the network, you click on the “Expand Network” button.

customerservice@integ-objects.com
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Starting the bridge as service

About GService

GService is an utility developed by Gensym to install and manage G2
bridges as a service under Windows NT and Windows 2000. You must have
administrator privileges in order to use the GService utility. For more
details, please refer to G2 Reference Manual (g2refman.pdf).

customerservice@integ-objects.com 25
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Connecting G2 OPC HDA Link

Describes how to configure G2 OPC HDA Link and establish a connection.

Introduction

G2 connects to G2 OPCHDALink through a gsi-opchda-interface object, which
references an instance of the gsi-opchda-interface class contained in the g2-
hda.kb. The attributes of the gsi-opchda-interface instance specify parameters
that define the connection between G2 and G2 OPCHDALink.

This chapter describes the attributes of a gsi-opchda-interface object, their
definitions, and strategies for optimizing their settings.

Attributes of gsi-opchda-interface

This interface object collects all the necessary data to initiate a connection. It
contains information required by G2, including the network and the remote
system.

customerservice@integ-objects.com 26
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Creation

To create a gsi-opchda-interface object, you select KB Workspace>New
Object>network-interface >GSI-interface>GSI-opchda-interface.

] connection-post
Mew Rule Gz-window
Mew Display P | G2-list »
Mew Definition » | GZ-array »
Mew Free Text » | GZ-variable >
Mew Buttan » | parameter »
Name GF l-output-interface
Clone ‘\Workspace GF l-input-interface
Table network-interface » G5l-interface L GSl-interface
Colar » 52-t0-GZ-data-interface | GSl-opchda-interface

A new instance of GSI-opchda-interface will be created.
Example of GSI-opchda-interface :

2
AVM "Z00312M10 12:53:20.0"

ophda_up
CPCHODA-INT

The following figure shows an example of a GSI-opchda-interface table.

OPCHDA-IMT, a gsi-opchda-interface
Motes | Ok

lterm configuration | nane
Mames | OPCHDA-INT

ldentifying attributes | tem-id, opc-data-type, gsi-interface-name

Interface warning message level | default towarning message level

Disahle interleaving of large messages | no

Interface timeout period | use default

Interface initialization timeout period | unlimited

G331 connection configuration | tcp-ip host "localhest” port-number 22041

External system has a scheduler | no

Poll external system for data | no

Grouping specification | no grouping

Remote process initialization string | "IntegrationChjects. OPCHDA MSA"

&=l application name | default

&3l interface status | 2

Interval to poll external system | use default

Opc server status | opchda up
Opc servertime | "2007/01/26 16:52:50.0"

For GSl-opchda-interface fields description, please refer to Appendix A.

customerservice@integ-objects.com
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Configuration

To connect to G2 OPC HDA Link, you should configure a GSI-opchda-interface
object as follows:

In the Names attribute specify a unique name for the object.
Change the GSI connection configuration to reflect the location of your
bridge process.
For example, if the bridge process is running on the local machine and its
TCP/IP port number is 22041, then the host name will be “localhost” and
connection configuration will be :

tcp-ip host "localhost" port-number 22041

Identifying attributes: set this attribute to “item-id, opc-data-type, gsi-
interface-name”. Item-id and opc-data-type are two attributes of gsi-opchda-
item. The value of item-id is used to uniquely identify the variable object to
the OPC HDA server variable. The value of opc-data-type identifies the gsi-
opchda-item data type. gsi-interface-name is the name of the GSI interface.
This attribute is useful to send notification to G2 of the current state and
time of the configured OPC server.

Remote process initialisation string (RPIS): A command string that G2
sends to the bridge whenever the bridge is started to select operating
options. The string consists in the OPC Server name and the machine name
that hosts the requested OPC HDA Server.
Examples of RPIS:
- Connection to the OPC HDA server IntegrationObjects. OPCHDA.MSA
on the local machine.
RPIS : “IntegrationObjects. OPCHDA.MSA” or “localhost:
IntegrationObjects. OPCHDA.MSA”.
- Connection to remote OPC HDA Server.
RPIS: “MachineName:OPC.HDAServer.1” where “MachineName” is
the machine where the OPC HDA Server is running.
Also an IP address is accepted.

Notes For more details on gsi-opchda-interface configuration, please refer to
Appendix A.

customerservice@integ-objects.com 28
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Connecting G2 to the Bridge Process

To connect G2 to an OPC Server you must first create and configure a gsi-
opchda-interface object. The G2 OPC HDA Link bridge process connects to
the OPC server, using the remote-process-initialization-string. The
connection is established automatically when you perform the following steps.

To connect to the bridge:
1 Start G2.

2 Edit the interface object’s gsi-connection-configuration attribute to specify the
settings required for the connection, described in the gsi-opchda-interface
attributes table in “Configuration” and “Appendix A”.

3 Enable the gsi-opchda-interface object corresponding to the OPC HDA Link

bridge process.
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Accessing OPC Histor Ical Data
from G2

Describes how to access OPC Historical Data Access Server data from G2.

Introduction

G2 OPC HDA Link KB defines new subclasses of GSI variables “gsi-opchda-
item” to allow G2 to access data monitored by any OPC HDA Server.
Also the bridge defines different RPCs, for browsing OPC HDA Server address

space, reading and updating server data.
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Accessing Data from OPC Server

To access data located in an OPC HDA Server, you create instances of gsi-
opchda-item variable objects in your G2 application.
Each gsi-opchda-item in your application represents a data source in the OPC

HDA Server.

Class definition

The G2 OPC HDA Link KB defines four (4) subclasses of gsi-opchda-item:

* gsi-opchda-float:

used for floating point quantities.

* gsi-opchda-integer: used for integer point quantities.

* gsi-opchda-text: used for string point.

* gsi-opchda-logical: used for logical (Boolean) point.

Here is the class hierarchy of the gsi-opchda-item object:

GSI-OPCHDA-INTEGER, an object-
definition

GSI|-OPCHDA-ITEM, an object-definition |—&|

GSI|-OPCHDA-FLOAT, an object-definition |

GSI-OPCHDA-LOGICAL, an object-
definition

GSI-OPCHDA-TEXT, an object-definition |

To create an instance of the gsi-opchda-item object, select KB Workspace> New
Object>G2-variable>GSl-opchda-item.

ew Rule
Mew Display

Mew Definition
Mew Free Text
Mew Button

Name

Clone ‘Workspace
Tahle

Color »
Iove

Hide ‘“#orkspace

¥ ¥ wTr

connection-post
GZ-window
G2-list 3
Gz-array »
e logical-variahle »
parameter » | guantitative-variahle »
sax-parser symbolic-variable
GFl-output-interface text-variable »
GF l-input-interface 0 e G31-opchda-logical
netwaork-interface » G35 1-opchda-float
ui-navigation-hutton-configuration-class G51-opchda-text
uiFnavigation-hutton-template » G331-opchda-integer
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A new instance of GSI-opchda-item will be created.
Example of gsi-opchda-item :
I Y
"SINUSOID"

870, valid indefinitahy
"200370/20 054203

Configuring Variables to Get Data

To configure a variable to get data, you create a class definition that inherits
from a gsi-opchda-item subclass and you configure its class-specific attributes.
For example:

- Item-ID: test:real

- Item Data Type : Float

-GSl interface name: OPCPHD
Then, you create an instance of gsi-opchda-float, set the value of the gsi-
interface-name attribute to “OPCPHD”, and set the item-ID attribute to
"test:real", as shown in the following table:
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gsi-opchda-item
specific attributes <

a gsi-opchda-float

Options

do not forward chain, breadth first backward
chain

Motes

GSI-0PCHDA-FLOAT-RAK-1. OK

ltem configuration

nane

Mames

nane

Tracing and breakpoints

default

Cata type

guantity

Initial value

none

Last recorded value

87.0, valid indefinitely

History keeping spec

do not keep history

Yalidity interval

indefinite

Formula

nane

Simulation details

no simulation formula yet

Initial walue for simulation

default

Data server

5] data server

Default update interval

30 seconds

35| interface name

opcphd

55| variable status

0

Cata server for messages

gsi-data-server

ltem id

"testrreal”

Handle

1

Opc data type

=

Yalue array

a hda-quantity-list

Timestamp array

afloat-list

Cluality array

an integer-list

Last recordedtime

"z003/11/1312:50:29"

For gsi-opchda-item fields description, please refer to Appendix B.

Time format

The time format is “YYYY/MM/DD HH:MM:SS.MS”.
For example the string “2002/11/05 14:07:00.000” represents the following date:

November 5, 2002 at 2:07:00 pm. For more details please refer to Appendix E.
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Filtering Data Sent to G2 using the GSI

Variable Status

In some cases when the quality is bad, the value returned by the OPC Server
can corrupt the data history. You can use a quality filter to filters return values,
based on the GSI variable status.

For a list of GSI variable status values, see Appendix G, “GSI variables status”
on page 72.

For each quality type (Good, Uncertain, Bad), the filter defines three groups.
The first contains the list of qualities for which the value is always updated. The
second group includes a list of qualities that can be enabled or disabled on
demand. The third group includes the list of qualities that do not cause
updating. Further, each quality type has two associated levels.

The following table describes when the GSI variable value is updated, based on

the quality type, group, and level:

Quality GSI Status Level 0 Level 1
Group 1 0 Updated Updated
Good | Group 2 506 Not Updated Updated
Group 3 555 Not Updated | Not Updated
Group1 | 300,301, 302, Not Updated Updated
304,305, 306, 307
Bad
Group 2 333 Not Updated | Not Updated
Group 1 404, 405 Updated Updated
Uncertain Group 2 | 400,401,406 Not Updated Updated
Group 3 444 Not Updated | Not Updated
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The quality filter is composed of three digits, as follows:

This digit... Corresponds to the filter level (0 or

1) applied to this quality...

First Good
Second Bad
Third Uncertain

The GSI variables that will be updated are those whose GSI status values for
each quality (Good, Bad, Uncertain) and each group (Group 1, Group 2, Group
3) show Updated in the specified Level column (Level 0 or Level 1) in the table

above.

All combinations of the three digits are possible. Examples include: 100, 101,

111, 001, 011, 010.

The default filter is 111, which updates GSI variables with a status value of 0,

506, 300, 301, 302, 303, 304,305, 306, 307, 404, 405, 400, 401, and 406.

For example, for a quality filter of 100:

Corresponds to the filter

This digit... level applied to this quality... Which means...

1 Good

0 Bad

0 Uncertain

For a quality filter of 001:

Corresponds to the filter

This digit... level applied to this quality...

Only GSI variables with a
status value of 0 (Group 1)
or 506 (Group 2) will be
updated.

No updates will occur for
any bad quality.

Only GSI variables with a
status value of 404 of 405

(Group 1) will be updated.

Which means...

0 Good

0 Bad

1 Uncertain

Only GSI variables with a
status value of 0 (Group1)
will be updated.
No updates will occur for
any bad quality.

Only GSI variables with a
status value of 404, 405
(Group 1) and 400, 401, or
406 (Group 2) will be
updated.
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Remote Procedure Calls

Describes how to access OPC Historical Data Access Server data from G2 using
Remote Procedure Calls.
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Introduction

The G2 OPC HDA Link provides four types of remote procedure calls to
manage OPC HDA Server status: browse OPC HDA Server hierarchy, read
data, update history and log information.

Managing OPC Server

RPC-OPCHDA-GETSERVERLIST

RPC-OPCHDA-GETSERVERLIST

Obtains the list of historian servers. To obtain the list of OPC HDA
Servers located on a remote machine, you can use the second
declaration.

list)

RPC-OPCHDA-GETSERVERLIST () = (ids: class text-list)
RPC-OPCHDA-GETSERVERLIST ( node: text) = (ids: class text-

Argument

Description

node

The machine that holds the requested OPC
HDA Servers’ list.

Return Value

Description

ids

If you pass the node argument, this value
presents the list of registered OPC HDA Servers
in the node name.

Otherwise, it consists in the list of the program
IDs of OPC Servers registered in the machine
where the G2 OPC HDA Link bridge process is
running.

Example: Returning the list of OPC Servers in il machine (where G2 OPC HDA
Link process is running):

Ids : class text-list;
Ids = call RPC-OPCHDA-GETSERVERLIST() across hisstol;
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RPC-OPCHDA-GETSERVERSTATS

RPC-OPCHDA-GETSERVERSTATS

Retrieves the OPC HDA Server status.

RPC-OPCHDA-GETSERVERSTATS() = (current-time: float, start-
time: float, version: text, vendor: text, Max-ReturnValues : integer, Status :
integer , Status-Description : text, error-code: integer)

Return Value Description
current-time The current time of the OPC HDA
Server in UNIX time.

start-time

The time when the process started
in UNIX time.

version

The OPC HDA Server version.

vendor

The vendor information for the
OPC Server.

Max-ReturnValues

The maximum number of values
that can be returned by the server
after a call of ReadRaw. A value of
0 indicates that the server has no
limit on the number of values it
can return.

Status

The current status of the historian
(see Appendix C).

Status-Description

A string explaining historian status
when the status value is
OPCHDA_INDETERMINATE.

error-code

0: Success.
-11: Failure to get the OPC HDA
Server status.

For other codes, please review th

“Common Error Codes” appendix.
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RPC-OPCHDA-GETITEMATTRIBUTES

This RPC returns the item attributes supported by the OPC server. For more

details about standard attributes, you can refer to the OPC HDA specification

1.2. Vendor specific attributes also are supported.

RPC-OPCHDA-GETITEMATTRIBUTES

Obtains the item attributes supported by the historian.

code: integer)

RPC-OPCHDA-GETITEMATTRIBUTES () = (Count : integer,
Attributes-ID: class value-list, Attributes-Name: class text-list, Attributes-
Description :class text-list, Attributes-DataType: class integer-list, error-

Return Value

Description

Count

The number of item attributes returned.

Attributes-1D

The attribute identification index
numbers list.

Attributes-Name

The attribute names list.

Attributes-Description

The attribute descriptions list.

Attributes-DataType

The attribute variant data types list.

error-code

0: Success.
-11: Failure to get the attribute list
supported by the OPC HDA Server.

For other codes, please review

“Common Error Codes” appendix.
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RPC-OPCHDA-GETAGGREGATES

This RPC returns the item aggregates supported by the OPC server (see
Appendix F). Vendor specific aggregates are also supported.

RPC-OPCHDA-GETAGGREGATES

Obtains the list of aggregates supported by the OPC HDA Server.

RPC-OPCHDA-GETAGGREGATES () = (Count : integer,
Aggregates-ID: class integer-list, Aggregates-Name : class text-list,
Aggregates-Desc : class text-list, error-code: integer )

Return Value

Description

Count

The number of aggregates returned.

Aggregates-ID

The aggregate identification index
numbers list.

Aggregates-Name

The aggregate names list.

Aggregates-Description

The aggregate descriptions list.

error-code

0: Success.
-11: Failed to get the aggregate list
supported by the OPC HDA Server.

For other codes, please review the
“Common Error Codes” appendix.
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Browsing RPCs

If the OPC HDA Server supports the browsing feature, the client can browse the available
data items in the server to obtain the list of the valid definitions for itemIDs. The browse
position is initially set to the root of the address space. The client can optionally choose a
starting point within a hierarchical space by calling rpc-opchda-changebrowserposition.
For further information, see the “OPC Common Definition and Interfaces” documentation.

RPC-OPCHDA-CREATEBROWSER

RPC-OPCHDA-CREATEBROWSER

Initializes the browser object and specifies the filters.

RPC-OPCHDA-CREATEBROWSER (count : integer, attribute-id : text,
operator : integer, Filter ; text) = (Error-code : integer, Description: Text)

Argument

Description

count

The number of attribute IDs in the filter. If
count is equal to 0 then no filtering is used.

attribute-id

The filter attributes IDs.

operator

The filter operators.

Filter

The filter values.

Return Value

Description

Error-code

0: Success.

-3: Count argument should be integer.

-5: Invalid reference to IOPCHDA_Server.
-10: The supplied operator is invalid or
unsupported with this attribute or count <>
1

-11: The Operation was unsuccessful.

-29: The server does not support this
attribute.

-30: The supplied value for the attribute is
not a correct data type.

-31: The server does not support this filter.

For other codes, please review the
“Common Error Codes” appendix.

Description

A description of the error-code.
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RPC-OPCHDA-GETBROWSERBRANCHES

RPC-OPCHDA-GETBROWSERBRANCHES

Returns a list of available branches at the current position. The filters
(Filter Criteria, Data type and Access Right) are not applied to this
RPC. If the server address space is flat, this RPC will return an empty
list.

RPC-OPCHDA-GETBROWSERBRANCHES () = ( Branches : class

text-list )
Return Value Description
Branches The branches available at the current

browse position.

RPC-OPCHDA-GETBROWSERLEAVES

RPC- OPCHDA -GETBROWSERLEAVES

This RPC returns the list of leaves available at the current position. The
position from which the browse is done can be set via rpc-opchda-
changebrowserposition.

The list of returned values depend on the applied filter; if no filter is
applied, this RPC will return all the available leaves contained at the
current level. An empty list will be returned if no leaves are found.

RPC-OPCHDA-GETBROWSERLEAVES () = ( Leaves : class text-
list )

Return Value Description
Leaves The leaves available at the current
browse position.
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RPC-OPCHDA-CHANGEBROWSERPOSITION

RPC-OPCHDA-CHANGEBROWSERPOSITION

Provides a way to move through the server hierarchy. There are two
ways to use this RPC: moving "up" or "down" in the hierarchy or
moving "to" a specified level.

RPC-OPCHDA-CHANGEBROWSERPOSITION (direction: truth-
value, branch-name: text) = (error-code : integer )
RPC-OPCHDA-CHANGEBROWSERPOSITION (level: integer,

branch-name: text)

Argument Description

direction The direction to browse:

* Up if direction is false.

* Down if direction is true.

level Indicates the number of levels to move
in the hierarchy.

- 0 to move to a branch in the same level.
- A negative integer is used to move
down through the hierarchy.

- A positive integer to move up.
branch-name The name of the branch to move into,
which would be one of the strings
returned by rpc-opchda-getitemid.

Return Value Description

error-code 0 : Success.

-6 : Invalid browser reference.
-11: Call failed.

For other codes, please review the
“Common Error Codes” appendix.

RPC-OPCHDA-GETITEMID

RPC-OPCHDA-GETITEMID
Provides a way to get fully qualified item identification.
RPC-OPCHDA-GETITEMID ( Item-name : text ) = ( Item-Id : text)

Argument Description
[tem-name The name of a branch or leaf at the
current level.

Return Value Description
Item-1D The fully qualified item ID.
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Read DATA

Functions provided by G2 OPC HDA Link to read history data are called in respect to the
following timestamp definition formats:

YYYY/MM/DD HH:MM:SS
YYYY/MM/DD HH:MM:SS.mmm
Where:
YYYY is a four-digit year
MM is a two-digit month
DD is a two-digit day
HH is a two-digit hour in 24-hour format
MM is a two-digit minute
SS is a two-digit second
mmm is a one to three digit millisecond

Example : 2003/10/23 10:14:58.000

However, you can use string date such as NOW and NOW-1Y, if the HDA OPC server
supports them (see Appendix E String Format of the time).

RPC-OPCHDA- READ-ATTRIBUTE

RPC-OPCHDA-READ-ATTRIBUTE
Reads the attribute value and time stamp from the history database
associated with a given OPC item.

RPC-OPCHDA-READ-ATTRIBUTE (item-handle : integer, start-time : text,
End-time : text, Attr-ID : integer) = ( Attr-timesstamp : text, Attr-Value: text,
Error-code : integer, Error-Desc : text )
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Argument

Description

Item-handle

Identifies the handle of GSI-OPCHDA-
ITEM object to be read.

start-time

Specifies the beginning of the history
period to be read.

End-time

Specifies the end history period to be
read.

Attr-1D

The attribute ID to be read. You can use
the RPC-OPCHDA-
GETITEMATTRIBUTES RPC to retrieve
the list of attributes ids supported by the
OPC HDA server.

Return Value

Description

Attr-timesstamp

The attribute timestamp.

Attr-Value

The attribute value.

Error-code

0: Success.

4: No history available for attribute.

-5: Sync Read interface failed.

-10: An invalid argument was passed.
-11: The read was unsuccessful.

-13: The attribute ID is not valid.

-21: The item/ attribute is not readable.

For other codes, please review the
“Common Error Codes” appendix.

Error-Desc

A description of the error message.
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RPC-OPCHDA- READ-RAW

RPC-OPCHDA-READ-RAW

the specified time domain.

Reads item values, qualities, and timestamps from history database for

description : text)

RPC-OPCHDA-READ-RAW ( item-handle : integer, start-time : text,
End-time : text, count : integer, Bound: Boolean) = (error-code : integer,

Argument Description

Item-handle Identifies the handle of GSI-OPCHDA-
ITEM object to be read.

start-time Specifies the beginning of the history
period to be read.

End-time Specifies the end history period to be
read.

count The maximum number of values
returned for any item over the time
range.

Bound True if bounding values should be

returned.
False if no bounding values are
requested.

Return Value

Description

error-code

0: Success.

2: More data is available in the time
range beyond the number of values
requested.

7: No data was found in the specified
time range.

-5: SynchRead interface is not available.

-10: An invalid argument was passed.
-11: The read was unsuccessful.

-16: The maximum number of values

returned by the server was exceeded.
-21: The item is not readable.

For other codes, please review the
“Common Error Codes” appendix.

description

A description of the error-code.
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Example:

To retrieve from the historian 25 values recorded during the last year, for the

point referenced by HDAVARI:

error-code: integer;
description: text;

error-code ,description = rpc-opchda-read-raw(the Handle of
HDAVAR1,”"NOW-1Y", “NOW”, 25, FALSE) across Historian1;

RPC-OPCHDA- READ-PROCESSED
The following RPC is optional (according to OPC HDA specification)

RPC-OPCHDA- READ -PROCESSED

Computes the aggregate values, qualities, and timestamp from history
database for the specified time domain.

RPC-OPCHDA- READ -PROCESSED ( Item-handle : integer, start-
time : text, End-time : text, Resample-interval : text, count : integer,
Aggregate: text) = (error-code : integer, description : text )

Argument Description

Item-handle Identifies the handle of GSI-OPCHDA-
ITEM object to be read.

start-time Specifies the beginning of the history
period to be read.

End-time Specifies the end history period to be

read.

Resample-interval

Interval between returned values.

Aggregate

The calculation to be performed on the
raw data (see Appendix F).
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Return Value Description

error-code 0: Success.

3: More data is available than returned
(there are other timesstamps).

7: No data was found in the specified
time range.

-9: This server does not support
ReadProcessed.

-10: An invalid argument was passed.
-11: The read was unsuccessful.

-15: The requested attribute is not
available from the provided item.

-16: The maximum number of values
returned by the server was exceeded.
-21: The item is not readable.

For other codes, please review the
“Common Error Codes” appendix.

-5: SynchRead interface is not available.

description A description of the error-code.

Example:

error-code: integer;
description: text;

error-code ,description = rpc-opchda-read-processed(the Handle of
HDAVAR1,”2003/01/15 00:00:00.000”, “2003 /07 /15 00:00:00.000”, 60,25,
“OPCHDA_MINIMUM”)

This call passes a request to the OPC server to retrieve processed (minimum)
values from 25 values recorded, between midnight January 15, 2003 and
midnight July 15, 2003 for the OPC variable that is referenced by the G2
variable HDAVARI.
NOTE
The supported aggregate list can be obtained using the RPC
rpc-opchda-getaggregates
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RPC-OPCHDA- READ-ATTIME
The following RPC is optional (according to OPC HDA specification)

RPC-OPCHDA- READ -ATTIME

timestamp.

Reads item value and quality from history database for the specified

RPC-OPCHDA- READ -ATTIME (item-handle : integer, time-stamp :
text) = (error-code : integer, description : text )

Argument

Description

ltem-handle

Identifies the handle of GSI-OPCHDA-
ITEM object to be read.

Time-stamp

Specifies the timestamp for the
requested data.

Return Value

Description

error-code

0: Success.

2: More data is available in the time
range beyond the number of values
requested.

7: No data was found in the specified
time range.

-5: SynchRead interface is not available.
-9: This server does not support
ReadAtTime.

-10: An invalid argument was passed.
-11: The read was unsuccessful.

-21: The item is not readable.

For other codes, please review the
“Common Error Codes” appendix.

description

A description of the error-code.

Example:

error-code: integer;
description: text;

error-code ,description = rpc-opchda-read-attime(the Handle of
HDAVAR1,”2006/10/10 12:00:00”) across Historian1;

This call passes a request to the Historian OPC server to retrieve the current
value for the OPC variable that is referenced by the G2 variable HDAVARI.
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RPC-OPCHDA- READ-MODIFIED
The following RPC is optional (according to OPC HDA specification)

RPC-OPCHDA-READ-MODIFIED

This function reads the values, qualities, and timestamp of the
modification from the history database for the specified time domain.

RPC-OPCHDA-READ-M ODIFIED (item-handle: integer, start-time:
text, End-time: text, count: integer) = (error-code: integer, description: text)

Argument Description

item-handle Identifies the handle of GSI-OPCHDA-
ITEM object to be read.

start-time Specifies the beginning of the history
period to be read.

End-time Specifies the end history period to be
read.

Count The maximum number of values
returned for this item over the time
range.

Return Value

Description

error-code

0: Success.

3: More data is available than returned
(there are other timesstamps).

7: No data was found in the specified
time range.

-5: SynchRead interface is not available.
-9: This server does not support
ReadModified.

-10: An invalid argument was passed.
-11: The read was unsuccessful.

-21: The item is not readable.

For other codes, please review the
“Common Error Codes” appendix.

description

A description of the error-code.

customerservice@integ-objects.com

50




G2 OPC HDA Link User Manual

Update DATA

This section presents the RPCs provided by G2 OPC HDA Link to update history data.
Update data RPCs use timestamps to the following timestamp definition formats:

YYYY/MM/DD HH:MM:SS
YYYY/MM/DD HH:MM:SS.mmm
Where:
YYYY is a four-digit year
MM is a two-digit month
DD is a two-digit day
HH is a two-digit hour in 24-hour format
MM is a two-digit minute
SS is a two-digit second
mmm is a one to three digit millisecond

Example : 2003/10/23 10:14:58.000
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RPC-OPCHDA- QUEARYCAPABILITIES

RPC-OPCHDA-QUEARYCAPABILITIES

Currently, query only synchronous update capabilities supported by
the OPC HDA Server.

RPC-OPCHDA-QUERYCAPABILITIES (Flag :integer) =
(error-code: integer, description: text, Capabilities: integer-list )

Argument

Description

Flag

Identifies the HDA interface of which

you want to query capabilities.
Currently, the synchronous update
the only supported interface.

Possible value: 0

is

Return Value

Description

Error-code

0: Success.

-5: SynchUpdate interface is not
available.

-9: This server does not support the
QueryCapabilities function.

-10: An invalid argument was passed.
-11: The function was unsuccessful.

For other codes, please review the
“Common Error Codes” appendix.

Error-Desc

A description of the error message.

Capabilities

The list of synchronous update
capabilities if the operation succeeds.
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RPC-OPCHDA-UPDATE

RPC-OPCHDA-UPDATE

Update the history for a given HDA item handle. You can insert a new
value, replace the value at an existing timestamp.

description : text)

RPC-OPCHDA-UPDATE (item-handle : integer, update-time : text,
Value : text, Quality : integer, Flag: integer) = (error-code : integer,

Argument

Description

ltem-handle

Identifies the handle of GSI-OPCHDA-
ITEM object to be updated.

update-time

Specifies the time of Insert, Replace or
InsertReplace of the given item value.

Value

The value to insert or replace (depend
on the given flag) in the history
database.

Quality

The quality to insert or replace (depend
on the given flag) in the history
database. It is the OPC Data Access
quality.

Flag

Available options:

0: Insert: inserts value, quality in the
history database at the specified
timestamp for the given item.

1: Replace: replace value and quality in
the history at an existing timestamp for
the given item.

2: InsertReplace: inserts or replaces
value and quality in the history database
for the specified timestamp for the given
item. If the item has a value at the
specified timestamp, the new value and
quality will replace the old one.
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Return Value

Description

error-code

0: Success.

-5: the SynchUpdate interface is not
available.-9: This server does not
support this function.

-10: An invalid argument was passed.
-11: The function was unsuccessful for
unknown reason.

-21: Insufficient rights for this operation.

Specific error code for the Insert
operation:

-14: Unable to insert - data already
present.

Specific error code for the Replace
-12: Unable to replace - no data exists.

Specific error code for the
InsertReplace operation:

6: The requested insert occurred.

5: The requested replace occurred.

You can get also one of the following
error codes:

-28: The variant type vt is not a valid
type of variant.

-27: The data pointed to by pvarSrc does
not fit in the destination type

-26: The argument could not be coerced
to the specified type.

-25: Memory could not be allocated for
the conversion

For other codes, please review the
“Common Error Codes” appendix.

description

A description of the error-code.
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Example:
1- Insert

error-code: integer;
description: text;

error-code ,description = call RPC-OPCHDA-Update(the Handle of
HDAVAR1,72006/10/10 12:00:00”, “14”, 192, 0) across historian1;

This call passes a request to the Historian OPC server to insert the value 14 and
the quality 192 at the timestamp “2006/10/10 12:00:00” for the OPC variable
that is referenced by the G2 variable HDAVARI.

2- Replace

error-code: integer;
description: text;

error-code ,description = call RPC-OPCHDA-Update(the Handle of
HDAVAR1,72006/10/10 12:00:00”, “15”, 192, 1) across historian1;

This call passes a request to the Historian OPC server to replace the OPC
variable referenced by the G2 variable HDAVAR1 value to 15 and the quality
192 at the timestamp “2006/10/10 12:00:00”.

3- InsertReplace

error-code: integer;
description: text;

error-code ,description = call RPC-OPCHDA-Update(the Handle of
HDAVAR1,”2006/10/10 12:1 0:00”, “10”, 192, 2) across historian1;

This call passes a request to the Historian OPC server to insert/replace the
value 10 and the quality 192 at the timestamp “2006/10/10 12:10:00” for the
OPC variable that is referenced by the G2 variable HDAVARI.

Note

Qualities codes are presented in the Appendix H. In Updates, the bridge
uses the OPC quality code (Example: 192 means ‘Good, Non-Specific, Not
limited”). However, qualities returned by Read RPCs presents the g2 variable
status calculated from the OPC quality (see Appendix G). For example, if you
insert a value with quality of 192, you will get the quality of 0 after a ReadRaw
call.
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RPC-OPCHDA- DELETE-RAW

RPC-OPCHDA-DELETE-RAW

This function deletes the values, qualities, and timestamps from the
history database for the specified time domain for the given item.

RPC-OPCHDA-DELETE-RAW ( Item-handle : integer, start-time :
text, End-time : text) = (error-code : integer, description : text )

Argument Description

Item-handle Identifies the handle of GSI-OPCHDA-
ITEM object to be read.

start-time Specifies the beginning of the history
period to be deleted.

End-time Specifies the end history period to be

deleted.

Return Value

Description

error-code

0: Success.

7: No values to delete for the item in the
specified time range.

-5: SynchUpdate interface is not
available.

-9: This server does not support
DeleteRaw.

-10: An invalid argument was passed.
-11: The Item delete was unsuccessful.
-21: Insufficient rights for this operation.

For other codes, please review the
“Common Error Codes” appendix.

description

A description of the error-code.
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RPC-OPCHDA-DELETE-ATTIME

RPC-OPCHDA-DELETE-ATTIME

This function deletes the values and qualities in the history database
for the specified timestamp for the given item.

RPC-OPCHDA- READ -ATTIME (item-handle : integer, time-stamp :
text) = (error-code : integer, description : text)

Argument Description

Item-handle Identifies the handle of GSI-OPCHDA-
ITEM object to be read.

Time-stamp Specifies the timestamp for the
requested data.

Return Value

Description

error-code

0: Success.

7: No value matching time given to
delete.

-5: SynchUpdate interface is not
available.

-9: This server does not support
DeleteAtTime.

-10: An invalid argument was passed.
-11: The Item delete was unsuccessful.
-21: Insufficient rights for this operation.

For other codes, please review the
“Common Error Codes” appendix.

description

A description of the error-code.
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Configuration RPCs

The following RPCs allow the configuration of loggiand quality fileter parameters of the bridge.

rpc-opchda-set-tracelevel

Sets the level of message tracing.
Synopsis

rpc-opchda-set-tracelevel
(trace-level: integer)
—> error-code: integer

Argument Description

trace-level The trace level. The options are:

0: Log fatal error messages; whenever this
error occurs, the context is shutdown.

1: Log the critical error messages.
2: Log error messages.

3: Log warning messages.

4: Log information messages.

5: Log debug messages.

9: Log all information.

The default value is trace level O.

Return Value Description

error-code 0: Success.

For other codes, please review the “Common
Error Codes” appendix.

Example
To set the trace level to its highest value:

ErrorCode = call rpc-opchda-set-tracelevel(4)
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rpc-opchda-tracestart

Starts the trace log.
Synopsis

rpc-opchda-tracestart

()

—> error-code: integer

Return Value Description

error-code 0: Success.
-11: Failed to start trace logging.

For other codes, please review the “Common
Error Codes” appendix.

Example
To start trace logging;:

ErrorCode = call rpc-opchda-tracestart ()

rpc-opchda-tracestop

Stops trace logging.
Synopsis

rpc-opchda-tracestop

()

—> error-code: integer

Return Value Description

error-code 0: Success.
-11: Failed to stop trace logging.

For other codes, please review the “Common
Error Codes” appendix.

Example
To stop trace logging:

ErrorCode = call rpc-opchda-tracestop ()
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rpc-opchda-trace-to-g2
Displays log messages in G2.

Synopsis

rpc-opchda-trace-to-g2
(display-in-g2: truth-value)
—> error-code: integer

Argument Description
display-in-g2 true: Display log messages in G2 Message
Board.

false: Stop displaying log messages in G2.

The default value is false.

Return Value Description

error-code 0: Success.

For other codes, please review the “Common
Error Codes” appendix.

rpc-opchda-trace-to-stdout

Displays log message in the G2 OPCHDALink bridge console.
Synopsis

rpc-opchda-trace-to-stdout
(display-in-console: truth-value)
—> error-code: integer

Argument Description

display-in-console true: Display log messages in the console.

false: Stop displaying log messages in the
console.

The default value is false.

Return Value Description

error-code 0: Success.

For other codes, please review the “Common
Error Codes” appendix.
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rpc-opchda-set-qualityfilter

This RPC sets the filtering level of values returned to G2.

RPC-OPCHDA-SET-QUALITYFILTER

Sets the filtering level of values returned to G2

RPC-OPCHDA-SET-QUALITYFILTER (quality-filter-level:
integer) = (error-code: integer)

Argument Description

quality-filter-level The filter level to be applied to the GSI
variable status.

Return Value Description

error-code 0: Success.
1: Invalid quality-filter-level value.
-1: Failed to set the quality-filter-level
value.
-2: Invalid number of arguments.
Note: When error-code differs from 0, the
old value is kept.

Example

If you update only those GSI variables with the status of 0, 506, 404, or 405, you

would set the quality filter level to 100, as follows:

* For a Good quality, to update only 0 and 506, you set the filter level to 1.

* For a Bad quality, you set the filter level to 0 for no updates.

*  For an Uncertain quality, to update only 404 and 405, you set the filter level

to 0.

For more information on how to specify the quality filter, see “Filtering Data Sent

to G2 using the GSI Variable Status” on page 34.

The RPC call looks like this:

error-code: integer;

error-code = call rpc-opchda-set-qualityfilter(100)
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Appendixes

Appendix A. GSl-opchda-interface attributes

The interface object collects all the necessary data to initiate a connection. It
contains information required by G2, including the network and the remote

system.

Attribute

Names

Allowable values:
Default value:

Identifying-attributes

Allowable values:
Default value:

Notes:

Interface-warning-
message-level

Allowable values:

Description

The name of the interface object, which must begumi

Since this object represents the connection tatecpkar

G2 OPCHDALInk bridge process, you can choose a hame
that associates it with the OPC Server.

Any symbol
none

Uniquely identifies the variable objects in the ORBA
Server.
A list of symbols

Item-id,opc-data-type, gsi-interface-name

The value ofdentifying-attributes should always batem-
id and opc-data-type, which are attributes @fsi-opchda-
item object. Besides, you specify the GSI interface name
attributegsi-interface-name.

Sets the severity level for error and warning mgssahat
G2 provides for the interface object.

0: No warning or error messages.

1: Serious error messages only.

2: All error messages.

3: All error and warning messages.

Level O is the lowest severity level and provides least
error information. Increasing the warning messagell
causes G2 to provide more information about eriods
failures that are otherwise only detectable thraihghvalue
of thegsi-interface-status attribute. Messages are posted
to the Operator Logbook by default.

For example, when the warning message level isoatl) a
failure to connect to a bridge causesdbeinterface-

status to change to —2 (Error), but no information is made
available about why the failure occurred.
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Default value:

Attribute

disable-interleaving-of-
large-messages

Allowable values:

Default value:

interface-timeout-
period

Allowable values:

Default value:

Notes:

Interface-initialization-
timeout-period

Allowable values:

Default value:

Attribute

default to warning message level:
Theinterface-warning-message-level takes on the value
of the warning-message-level attribute in Bebugging
Parameters system table.

Description

Controls whether G2 Gateway interleaves, or chatiges
transmission order of message packets

yes, no

no, which means:

* G2 transmits messages in packets. A large message
occupies several packets. A small message occapiegle
packet.

* When more than one message requires transmisgiossac
an interface, G2 interleaves the packets that itotesthe
messages.

The length of time G2 will wait for a response frtme
bridge before logging an error. A reasonable sptiiepends
on how busy your network is and other factors. Adjo
starting value is between 10 and 20 seconds. Thienum
setting is 1 second.

integerseconds

use default, which uses a default of 1 second

Seeinterface-initialization-timeout-period.

Specifies how long G2 waits to initialize a confatiusing
Gensym (ICP) protocols. The following timeout inels
apply to GSl interfaces:

¢ Establish a connection.

¢ Initialize the connection.

* Wait for a response.

This attribute applies to the second interval. ifberface-
timeout-period attribute specifies the timeout period for the
first and third intervals.

An integer specifying some number of seconds.

unlimited: The initialization interval never times out.

use default: Theinterface-initialization-timeout-period is

the same as thaterface-timeout-period.
unlimited

Description
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gsi-connection-
configuration

Allowable values:

Default value:

external-system-has-
a-scheduler

Allowable values:

Default value:

Notes:

poll-externalsystem-
for-data

Allowable values:

Default value:
Notes:

Grouping-specification

Allowable values:
Default value:

Notes:

Attribute

remote-process-
initialization-string

A G2 expression that describes the network conmecti
between G2 and the G2 OPCHDALInk bridge process. Th
expression specifies the type of network (DECnet or
TCP/IP) and the network address of the bridge msce
tcp-ip host "host' port-number port-numbemwhere:

"host' is the name of the machine that runs the bridge
process. Note that the host name is enclosed iblelou
guotation and may be the IP address of the machine.
port-numberis the TCP/IP port number of the bridge. It is
set either from the command line that started tidgb
process or in the code for the functipetgsiport(). The
default port number is 22041. You can change #nyp
number from 3001 to 29999 that you are not using

for another process on that machine.

tcp-ip host "localhost” port-number 22041

Determines whether scheduling for getting

new data values is the responsibility of the

OPC HDA Server or G2.

yes: G2 assumes that the G2 Gateway user code handles
the return of data to G2, without explicit requdsten G2.

no: G2 Gateway continuously reads a queue of reqfmsts
data from G2.

no

The value of this attribute depends on the comnatitic
mode between the bridge and the OPC HDA Servehidn
version only synchronous mode is supported. Thigate
is always set too.

Determines whether the G2 Gateway bridge receives
unsolicited data from the external system by exeguhe
callbackfunction gsi_g2_poll() every cycle.

yes: The G2 Gateway bridge catisi_g2_poll()

every cycle.

no: The G2 Gateway bridge does not i

g2_poll().

no

This attribute should always be sethtm

(Optional) Enables you to group requests for datgice
using one or more of the identifying attributesaofariable.
no grouping

no grouping
This attribute should always be setimgrouping.

Description

A command string that G2 sends to the bridge whemine
bridge is started to select operating options. §thiag
consists of the name of OPC HDA Server.
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Allowable values:

Default value:

Notes:

gsi-interface-status

Allowable values:

Default value:

The syntax of the remote process initialization

string is as follows‘[\\hostname: ] server-name’

where:

hostnameThe node name where the server is running.
server-nameThe name of the OPC Server

For example'IntegrationObjects.OPC.PI"

To connect G2 OPCHDALInk to a remote OPC HDA
Server, you can specify the node name in the reprotsess
initialization string.

For example, if the OPC HDA Server named
IntegrationObjects.OPC.PI is running orMachineA, and
its IP address i65.108.62.138, the remote process
initialization string can be one of the following:
"MachineA:IntegrationObjects.OPC.PI"

or

"WMachineA:IntegrationObjects.OPC.PI"

or

"65.108.62.138:IntegrationObjects.OPC.PI"

Note: For remote OPC HDA Server connection, the OPC
Server should be registered in the machine on wthieh
bridge is running.

None

If the remote-process-initialization-string is empty, only
remote procedures can be used for displaying thitade
OPC Servers.

If the name of the OPC Server contains space deasathe
name must be enclosed in hash-marks (#).

For example:

“#Integration Objects.PI.OPC#"

or

“#“\\MachineA:Integration Objects.PI.OPC#"

The current connection status.

2 (OK): The connection between the G2 process laad t
bridge process is successful and being maintained.

1 (Initializing): The OPC system is initializing.

When G2 receives this code, it suspends sendingages
to the bridge process until it receives an OK code.

0 (Waiting): The interface is either disabled aadtive.

-1 (Timeout): The G2 process has not heard fronbtlukge
process within thenterface-timeout-period specified for
the interface object. The connection has timed This
code may also indicate that a communication ovdrlaes
occurred. An alarm condition is not necessary,ethe
bridge status usually returns to 2 without intetien

-2 (Error): An error condition occurred. The contiat
between G2 and the G2 OPCHDALInk bridge process has
been interrupted.

None
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Notes: If the bridge cannot establish a connection toQREC HDA
Server, the GSl interface status is automaticaitys (—2).
This may occur when a wrong OPC Server name is

supplied.
interval-to-poll- Controls the polling interval. The value of thigrisute is
external-system not supported whepoll-external-system-for-data is set to
no.

Allowable values: A time interval.

Default value: None

opc-server-status Describes the possible values for the OPC HDA Server
Status, see appendix C for further details.
Default value: None

opc-server-time The current time of the OPC HDA Server.

Default value: “ “
To enable updating the attributes opc-server-setdsopc-server-time, you need to put
the NotifyG2 flag to TRUE in the ConfigFile.ini fiex to Appendix I, “Configuration

File”) and to implement in the kb a procedure nam@&OPC-SET-CONNECTION-
STATUS’, see appendix K for further details.
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Appendix B. GSl-opchda-item attributes

Thegsi-opchda-itemallows g2 applications to manipulate historicdliea of OPC

HDA Server variables.

Attribute
Names

Allowable values:
Default value:

Data type

Allowable values:
Default value:
Data server

Allowable values:
Default value:

GSl interface name
Last recorded value
default-update-interval

Allowable values:
Default value:

Iltem-Id
GSl variable status
Handle

Opc-data-type

Value-Array

Timestamp-Array

Quality-Array

Description
Specifies the variable name

Any symbol
none

Specifies the variable data type.

Integer, Text, Truth-value, Float
none
The data server for this variable.

GSl-data-server
GSl-data-server.

The nameof GSI-OPCHDA-INTERFACE
The current value of OPC HDA item.

Specifies a regular time interval at which G2 ataa value
for this variable.

Any non-negative number
none

The item id of the variable, used to uniquely iafgnt.
Status of data point.

The bridge handle of variable. This attribute isduby
RPCs to obtain history.

This value is given by thgsi-opchda-item(T) gsi-opchda-
text (1) gsi-opchda-integen(F) gsi-opchda-floaand (L)
gsi-opchda-logical

The name of the list that contains the variabléohys

The name of the list that contains the timestamp
corresponding to each of the values containedaivétiue-
Array attribute.

The name of the list that contains the quality egponding
to each of the values contained in Wadue-Arrayattribute.
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Appendix C. OPC Server Status Code

The following table describes the possible values for the OPC HDA Server Status. (Historical
Data Access Custom Interface Standard Version 1.1 section 5.3.13)

Status Description
OPCHDA UP The historian is running.
OPCHDA _DOWN The historian is not running.

OPCHDA_INDETERMINATE The status of the historian is indeterminate. 8eealescription

message returned RPC-OPCHDA-GETSERVERSTATS for
further information.

G2-OPCHDALInk specific status

Status Description

NOT-CONNECTED There is no connection to the OPC server.

FAILED This indicates that the call to get OPC serveustéils.

UNKNOWN The OPC server status does not show up in the @Qad
status.
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Appendix D. OPCHDA Operators

The following table describes the possible values for the OPCHDA operators and their codes
in the bridge. (Historical Data Access Custom Interface Standard Version 1.1 section 5.3.8)

Value M ember Description

1 OPCHDA_EQUAL Attribute value equals filter value.

2 OPCHDA_LESS Attribute value is less than filter value.

3 OPCHDA_LESSEQUAL Attribute value is less than or equal to filter.

4 OPCHDA_GREATER Attribute value is greater than filter value.

5 OPCHDA_GREATEREQUAL | Attribute value is greater than or equal to fikatue.
6 OPCHDA_NOTEQUAL Attribute value is not equal to filter value.
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Appendix E. String Format of the time

The string format of the time is considered to lvelative time local to the server. The format for

the relative time is:

keyword+/-offset+/-offset...

where the keyword is described in the table below:

Keyword Offset | Description

NOW The current UTC time as calculated on the serv
SECOND S The start of the current second.

MINUTE M The start of the current minute.

HOUR H The start of the current hour.

DAY D The start of the current day.

WEEK W The start of the current week.

MONTH MO The start of the current month.

YEAR Y The start of the current year.

The offset is described in the table below:

Offset Description

S Offset from time in seconds.
M Offset from time in minutes.
H Offset from time in hours.

D Offset from time in days.

w Offset from time in weeks.
MO Offset from time in months.
Y Offset from time in years.

The offset must be preceded by a signed integésgeifies the number and direction of the

offset. White space is ignored.

- The key word refers to the beginning of the speditime period:

- DAY means the timestamp at the beginning of theszurday (00:00 hours, midnight)

- MONTH means the timestamp at the beginning of tireetit month.

- YEAR means the timestamp at the beginning of thieeoti year.

Examples:

“NOW-15M" would be an fifteen minutes ago.
- “NOW-1H" would be an hour ago.

“DAY -1D+7H30M” if the current date is “01/15/2004his value represents “01/14/2004

07:30:00".
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Appendix F. OPCHDA Aggregates

The following table describes the possible values for the OPCHDA aggregates supported by
the bridge. (Historical Data Access Custom Interface Standard Version 1.1 section 5.3.3)

Aqggregate

Description

OPCHDA_INTERPOLATIVE

Do not retrieve an aggregate. This is used foienehg
interpolated values.

OPCHDA_TOTAL

Retrieve the totalized value (time integral) of ttata over the
resample interval.

OPCHDA_AVERAGE

Retrieve the average data over the resample ihterva

OPCHDA_TIMEAVERAGE

Retrieve the time weighted average data over themple
interval.

OPCHDA_COUNT

Retrieve the number of raw values over the resainfdeval.

OPCHDA_STDEV

Retrieve the standard deviation over the resampéegvial.

OPCHDA_MINIMUMACTUALTIME

Retrieve the minimum value in the resample inteaval the
timestamp of the minimum value.

OPCHDA_MINIMUM

Retrieve the minimum value in the resample interval

OPCHDA_MAXIMUMACTUALTIME

Retrieve the maximum value in the resample integwal the
timestamp of the maximum value.

OPCHDA_MAXIMUM

Retrieve the maximum value in the resample interval

OPCHDA_START

Retrieve the value at the beginning of the resaimpézval.
The value is the time stamp of the beginning ofitierval.

OPCHDA_END

Retrieve the value at the end of the resampleviatet he
value is the time stamp of the end of the interval.

OPCHDA_DELTA

Retrieve the difference between the first andvasie in the
resample interval.

OPCHDA_REGSLOPE

Retrieve the slope of the regression line overdisample
interval.

OPCHDA_REGCONST

Retrieve the intercept of the regression line dherresample
interval. This is the value of the regression kn¢he start of
the interval.

OPCHDA_REGDEV

Retrieve the standard deviation of the regressiendver the
resample interval.

OPCHDA_VARIANCE

Retrieve the variance over the sample interval .

OPCHDA_RANGE

Retrieve the difference between the minimum andimam
value over the sample interval.

OPCHDA_DURATIONGOOD

Retrieve the duration (in seconds) of time in titenval
during which the data is good.

OPCHDA_DURATIONBAD

Retrieve the duration (in seconds) of time in thterival
during which the data is bad.

OPCHDA_PERCENTGOOD

Retrieve the percent of data (1 equals 100 peraettp
interval which has good quality.

OPCHDA_PERCENTBAD

Retrieve the percent of data (1 equals 100 peraeiipe
interval which has bad quality.

OPCHDA_WORSTQUALITY

Retrieve the worst quality of data in the interval.

OPCHDA_ANNOTATIONS

Retrieve the number of annotations in the interval
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Appendix G. GSI variables status

The following table describes the possible values for the GSI-OPCHDA-ITEM status when
connection takes place between G2 and the bridge process.

DWN

n

1

Value | StatusValue Description

0 GSI_OK No error detected for the specified item.

0 OPC_GOOD_NONSPEC The value is good. There is no special condition.

50 GSI_UNSUPPORTED_TYPE The data type of the variable is not supported.

51 GSI_UNREGISTERED The variable is not correctly registered with the
bridge.

52 GSI_DUPLICATED_ITEM The item is registered more than once with the san
item ID.

199 |OPC_E BADRIGHTS Insufficient rights for this operation.

200 |OPC_E_INVALIDITEMID The passed Item Id is invalid.

201 | OPC_E_UNKNOWNITEMID The item does not exist in the server address spac

300 |OPC_BAD_NONSPEC The value is bad but no specific reason is known.

301 |OPC_BAD_CONFIG_ERROR There is some server specific problem with the
configuration.

302 |OPC_BAD_NOT_CONNECTED The input is required to be logically connected to
something but is not.

303 |OPC_BAD_DEVICE_FAILURE A device failure has been detected

304 |OPC_BAD_SENSOR_FAILURE A sensor failure had been detected

305 |OPC_BAD_LAST_KNOWN_VAL Communications have failed. However, the last kn
value is available.

306 |OPC_BAD_COMM_FAILURE Communications have failed. There is no last knov
value is available.

307 |OPC_BAD_OUT_OF SERVICE The block is off scan or otherwise locked This
quality is also used when the active state oftéwa ior
the group containing the item is Inactive.

333 | OPC_BAD_INVALID_QUALITY Received an invalid bad quality “Not used by OPC

400 |OPC_UNC_NONSPEC There is no specific reason why the value is uaaert

401 |OPC_UNC LAST USABLE VAL Whatever was writing this value has stopped domg
The returned value should be regarded as ‘stale’.

404 |OPC_UNC_SENSOR_NOT_ACCUR Either the value has ‘pegged’ at one of the sensor
limits (in which case the limit field should be setl
or 2) or the sensor is otherwise known to be out of
calibration via some form of internal diagnostics

405 |OPC_UNC_EGU_EXCEEDED The returned value is outside the limits definectiids
parameter.

406 |OPC_UNC_SUB_NORMAL The value is derived from multiple sources and has
less than the required number of Good sources.

444 | OPC_QUALITY_UNCERTAIN There is no specific reason why the quality ofitem
is uncertain.

506 |OPC_GOOD_LOCAL OVERRIDE There is some server specific problem with the
configuration.

555 |OPC_GOOD_INVALID_QUALITY Received an invalid good quality “Not used by OP(

666 | OPC_INVALID_QUALITY The quality value of the item is invalid.

1100 |OPCHDA_E_DATAEXISTS Unable to do the operation — data already present.
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1101 | OPCHDA_E_NODATAEXISTS Unable to do the operation — no data exists.

1102 | OPCHDA_S_NODATA No data was found in the specified time range.

1105 | OPCHDA_S_INSERTED The requested insert occurred.

1106 | OPCHDA_S_REPLACED The requested replace occurred.

1107 | OPCHDA_E_INVALIDARG The supplied argument is invalid or unsupported.

1108 | OPCHDA W_NOFILTER The server does not support this filter.

1109 | OPCHDA_E_UNKNOWNATTRID The server does not support this attribute.

1110 | OPCHDA_E_INVALIDDATATYPE The supplied value for the attribute is not a attrre
data type.

1111 |OPCHDA_E_MAXEXCEEDED The maximum number of values requested is greater
than the server limit of maximum values returned.

1112 | OPCHDA_S_MOREDATA More data is available in the time range beyond th
number of values requested.

1113 | OPCHDA_S_EXTRADATA There is more data available than was returneded
for MinimumActualTime and MaximumActualTime
when there is more than one timestamp for the value

1114 |OPCHDA _E NOT_AVAIL The requested aggregate is not available for the
provided item.

1115 |E_NOTIMPL This server does not support this function.

1116 |OPCHDA_S_CURRENTVALUE No history available for attribute.

1120 | OPCHDA_E_INVALIDATTRID Invalid Item attribute.

1130 | OPCHDA_INVALIDHANDLE The server handle does not exist

1150 |OPCHDA _E_INVALIDITEMID Adding an OPC item failed for an unknown reason
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Appendix H. Quality Code

The following table describes the possible values for the quality when using Update RPCs.

t

Value | OPC DA quality Value | OPC DA quality

0 "Bad:Non-specific:Not Limited" 32 "Bad:Waiting for Initial Data:Not Limited"

1 "Bad:Non-specific:Low Limited" 33 "Bad:Waiting for Initial Data:Low Limited"

2 "Bad:Non-specific:High Limited" 34 "Bad:Waiting for Initial Data:High Limited"

3 "Bad:Non-specific:Constant” 35 "Bad:Waiting for Initial Data:Constant"

4 "Bad:Configuration Error:Not Limited"| |64 "Uncertain:Non-specific:Not Limited"

5 "Bad:Configuration Error:Low Limited'] |65 "Uncertain:Non-specific:Low Limited"

6 "Bad:Configuration Error:High Limited|' | 66 "Uncertain:Non-specific:High Limited"

7 "Bad:Configuration Error:Constant” 67 "Uncertain:Non-specific:Constant"

8 "Bad:Not Connected:Not Limited" 68 "Uncertain:Last Usable Value:Not Limited"

9 "Bad:Not Connected:Low Limited" 69 "Uncertain:Last Usable Value:Low Limited"

10 "Bad:Not Connected:High Limited" 70 "Uncertain:Last Usable Value:High Limited'

11 "Bad:Not Connected:Constant” 71 "Uncertain:Last Usable Value:Constant”

12 "Bad:Device Failure:Not Limited" 80 "Uncertain:Sensor Not Accurate:Not Limitec

13 "Bad:Device Failure:Low Limited" 81 "Uncertain:Sensor Not Accurate:Low Limite

14 "Bad:Device Failure:High Limited" 82 "Uncertain:Sensor Not Accurate:High
Limited"

15 "Bad:Device Failure:Constant" 83 "Uncertain:Sensor Not Accurate:Constant"

16 "Bad:Sensor Failure:Not Limited" 84 "Uncertain:Engineering Units Exceeded:No
Limited"

17 "Bad:Sensor Failure:Low Limited" 85 "Uncertain:Engineering Units Exceeded:Lo
Limited"

18 "Bad:Sensor Failure:High Limited" 86 "Uncertain:Engineering Units Exceeded:Hig
Limited"

19 "Bad:Sensor Failure:Constant" 87 "Uncertain:Engineering Units
Exceeded:Constant"

20 "Bad:Last Known Value:Not Limited" | |88 "Uncertain:Sub-Normal:Not Limited"

21 "Bad:Last Known Value:Low Limited"| |89 "Uncertain:Sub-Normal:Low Limited"

22 "Bad:Last Known Value:High Limited"| |90 "Uncertain:Sub-Normal:High Limited"

23 "Bad:Last Known Value:Constant” 91 "Uncertain:Sub-Normal:Constant"

24 "Bad:Comm Failure:Not Limited" 192 "Good:Non-specific:Not Limited"

25 "Bad:Comm Failure:Low Limited" 193 | "Good:Non-specific:Low Limited"

26 "Bad:Comm Failure:High Limited" 194 | "Good:Non-specific:High Limited"

27 "Bad:Comm Failure:Constant" 195 | "Good:Non-specific:Constant"

28 "Bad:Out of Service:Not Limited" 216 "Good:Local Override:Not Limited"

29 "Bad:Out of Service:Low Limited" 217 “Good:Local Override:Low Limited"

30 "Bad:Out of Service:High Limited" 218 | "Good:Local Override:High Limited"

31 "Bad:Out of Service:Constant" 219 | "Good:Local Override:Constant”

For more details, please refer to the OPC Data Access specification 2.05 provided by OPC
Foundation.
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Appendix |. Configuration File

G2 OPC HDA Link includes a configuration file nan@anf i gFi | e. i ni , which includes a
number of parameters related to logging. Thesenpetexs all have default settings, which you can
change at start-up by editing the configuratioa. fil

You can also change the configuration file at metias described in “Configuring G2 OPC HDA
Link at Runtime”.

To change this file:
OpenConfi gFi |l e. i ni in atext editor.
Edit any of the parameters listed in the followtagle:

Parameter Description Default Value
L ogSetting
LogFileName Log file name, if not specified the default valsaused. LogEvent.LOG
LogFileMaxSize The maximum log file size, in bytes. Once this size 2097196 ~ 2
reached during run-time, the log file is overwritte Mb
LogLevel The log level. Possible Values are: 0
0 : Only fatal error messages are logged.
1 : All critical error messages are logged.
2 : All errors are logged.
3 : All warnings are logged.
4 : All information is logged.

5: All debug information is logged.
9: The highest level.

LogToG2 TRUE : Messages appear on G2 Message Board as thay SE
are logged.
FALSE: Messages are only logged to file.

ArchivelLastLog TRUE : Old file is copied to an intermediate filéhv ~ FALSE

incremental extension, before being overwritten.
FALSE : Any pre-existing log file is erased and
overwritten at start-up.

LogToScreen TRUE : Messages appear on console screen as theyBALSE
logged.
FALSE : Messages are only logged to file.

Quality

QualityFilter The filter that will be applied to the GSI varidblstatus 111
value. See“Filtering Data Sent to G2 using@s
Variable Status” on page 34.

Server Status

CheckStatus Enables/Disables OPC server status check TRUE

KeepServerConnected when the OPC servers status goes to TRUE

OPCHDA_DOWN, to keep the bridge connected to G2,
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CheckFrequency

UseG2TimeStamp

NotifyG2

ReadMode
ReadMode

set this value to TRUE.

If FALSE the connection will be closed.

The frequency at which the bridge checks the OPC 20
server status (in seconds).

FALSE: The bridge uses the timestamp provided by tRALSE
OPC Server.

TRUE: The bridge ignores the OPC Server timestamp

and uses G2 timestamp.

Enables/Disables sending OPC server status upateFALSE
the G2

By default, G2 is not notified by the current vadus#

status and time attributes of the OPC server.

Specifies the read mode to use in order to retileste 1
data values.

Possible values are:

- 1: Synchronous read at time

- 2: Synchronous read raw

Note: Save the file for the log settings to take effect

Sample Configuration File:

[LogSetting]

LogLevel=0
LogToG2=FALSE

[ServerStatus]
CheckStatus=TRUE

CheckFrequency=20
NotifyG2=FALSE
[ReadMode]
ReadMode=1

LogFileName=LogEvent.LOG
LogFileMaxSize=2097196

LogToScreen=TRUE
ArchiveLastLog=FALSE

StayConnected=TRUE
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Appendix J. Configuring the Client for DCOM

Configuring the Client for DCOM for Windows XP
Setting up the Client

To set up client:

1 Log as Administrator.

2 ChooseComponent Services from Control Panel > Administrative Tools.

:i"::-::-f:'l:un'lponent Services = |EI|5|

@ File Action Wiew Window Help |_|ﬁ'|5|

(L Console Root My Computer 4 object(s)
EI@ Component Services
=3 Computers B &8 B B
ER=] My Computer o COM+  DCOMConfig  Distibuted  Funning
D COM+ Applications Applications Transacki... Processes
[+ DCOM Config

[:I Distributed Transackion C
D Running Frocesses
E]--% Event Wiewer (Local)

[+]-55y Services (Local)

l | ©H

3 From Action menu, select Computer Properties. $adion is similar to
configuring com with Windows NT.
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The Computer Properties configuration utility lodk® this:

My Computer Properties ilil

Default Protocol: | MSDTC | Default COM Secuity |
General | Options I Diefault Properties
Drezcription:

2k, I Cancel Spply

4  Click the Default Properties tab and configuredfaog, as follows:

d Ensure that th&nable Distributed COM on this computer is enabled.

e Configure the Default Authentication Level to Gennect.
f  Configure the Default Impersonation Level toltentity.
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The Default Properties tab should look like this:

My Computer Properties 7| x|

Default Protocols | MSDTC | Default COM Security |
General I Opticons Default Properties

[¥ Enable Distributed COM on thiz computer

[~ Enable COM Internet Services on this computer

— Default Digtibuted COM Communication Properties

The Authentication Level specifiez zecurity at the packet level.

Default Authentication Lewel:

Connect j

The imperzonation level specifies whether applications can determine
who iz calling them, and whether the application can do operations
uzing the client's identity.

Default Impersonation Lewvel:

Identify =l

Security far reference tracking can be provided if authentication iz used
and that the default impersanation level iz not anonymous.,

[~ Provide additional security for reference hacking

] I Cancel Apply
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4 Click the Default Security tab:

My Computer Properties ﬂﬂ
General I Options I Default Properties |
Default Protocols | MSDTE Default COM Security

—Acces: Permizzions
Y'ou may edit who iz allowed to access applications that do not

provide their own settings.
Edit Default...

— Launch Permizzionz

ou may edit who iz allowed to launch applications that do not
provide their own gettings.

Edit Default...

i

k. Cancel Smply

This is where you configure who has access to GZHIPALInk from remote OPC
servers. You only need to be concerned with thelleAccess Permissions button on
this tab.

5 Under Default Access Permissions, click the EditalDk button and configure the users
of remote OPC Servers whom you want to be ableatkencallbacks to this machine
when G2 OPCHDALInk performs subscription-based reaerations.
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6 Click the Default Protocols tab:

General | Options I Default Properties
Default Pratacols | MSDTLC | Drefault COM Security

DCOM Pratocalz

'l Connection-oriented TCPAP
W Connection-oriented 5P
W D atagram UDP/AP
W Turneling TCPAP

Add Remowve flove Up | Move Down|  Properties...

Dezcrption

The zet of network. pratocolz available to DCORM on thiz machine. The
ardering of the protocols reflects the prionty in which they will be uged,
with the top protocol having first pricrity,

] I Canicel Amply

This is where you set the network protocols onctlent computer to use DCOM.

7 Configure the DCOM Protocol to uSonnection-oriented TCP/IP.

Registering OPC Server(s)

You must now register the OPC Server(s) that G2 I@IPALink will connect to and
specify their locations on the named remote ser&s can use one of two
techniques, depending on the client environment.

To register the OPC Server(s), using a customized r  egistry file:

= Prepare and apply a customizateg file on the client computer, as described
in the Microsoft registry documentation.

To register the OPC Server(s) automatically:

1 Install the OPC Server on the client computer uimatically register the server in the
registry.

2 Remove the entries fonProc andOutOfProc servers, then add an entry for
RemoteServerName
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Note

The DCOM configuration utility uses this technigbet you must still configure the
client computer manually.

In either case, the desired registry informatiantie OPC Server must not include the
LocalServer32 or InProcServer32 keys, and must include tiAgpID key and the
associatedRemoteServerName.

If the server application name does not show wphérDCOM config control panel,
make sure that there is AppID key associated with the object serv@lsSID in the
Registry, as follows:

[ HKEY_ROOT_CLASSES\ CLSI D\ { ¢! si d} ]
" Appl D' ="{Cl si d} "

For example, when installing the OPC Server orctiemt computer, to access remotely
“Integration Objects OPC for PI,” which is an OR&\&r for PI, enable theun
application on the following computer option and enter the NetBIOS name of the
computer on which to run the application, as shbelow:

Integration Objects OPC Server for OSI PIF d |
General  Location | S ecurity I E hdpoaints I [ detity I

T he fallowing zettings allow DCOKM ta locate the corect computer far this
application. [F you make mare than one zelection, then DCOM uzes the first
applicable one. Clent applications may ovende your zelections.

[ Bun application on the computer where the data iz located.

™ Fun application on this computer.

¥ Fun application on the following computer:

IBHIDGES Browse. . |

k. I Cancel Apply
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Configuring the Server for DCOM (Windows XP)

Setting up the Server

To set up the server:

1

Launch the Component Services Utility on the corapyour target OPC Server is
running.

Configure the Default Properties tab as you didhenclient side.
Click the Default Security tab.

This is where you tell the operating system who wdballow to access OPC
Servers on this machinB¢fault Access Permissions), who you will allow to
launch OPC Servers on this machibefault Launch Permissions), and who
you will allow to configure OPC Servers on this iae Oefault
Configuration Permissions).

Click the Default Access Permissions tab.

On this tab, when you click Add you will be presahtvith a dialog that lets you browse
the local machine and domain (if applicable andyémbinto a domain) for users and
groups to which to grant permissions.

Click the Default Security tab and click Edit Deltawnder Default Launch
Permissions.

On this tab, you define who can actually start YO®C Server on this computer. You
add users/groups the same way you did when coiriigéccess Permissions.

On the Default Security tab, click Edit Defaultsden Default Configuration
Permissions.

If you are setting up DCOM for the first time, wecommend that you do not
change these settings.

Configure the Default Protocols tab as you didrandlient side.
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Configuring DCOM Settings for Your OPC Server

To configure DCOM settings for your OPC Server:

Click the Application tab in DCOM Configuration ttig and browse until
find the OPC Server of your choice.

omponent Services ;[glzi
@ Fle  Action  Miew  Window  Help |;|i|i|
= = |E@E| X e P 0% =)
1423 DCOM Corfig ‘a| | pcom config.
A fecShore Class | ety ey — L - el TT T ;l
e Change Change Z Builder &... spplication
AcroExch.Matrix ’, -
AcroExch. POBack ) i) J ]
.ﬁ.dobe..\:\crobat B HTMLCallback Internst logagent Logical Disk
APE Clisnt Class Explarert. .. Manager &, ..
AFE Expediter .
APE Inskance Mar @ @ @ @
APE Job Manager ¢ -
APE Logger Logical Disk Machine Matrikon OPC Media Plaver  Messenger
APE Manager Manager R... Debu. .. Server For ... Private Object

APE Pool Manager
APE Server Manag
APE Worker

APE Worker Provie
APICeclarationLos
Application Micros
application Micros
Automatic Update
Background Intell

Blocked Drivers
& itark TID0C qav:'ll
»

@

Messenger LT
Autamatio...

®
@
@
©

Micrasoft
IMAPI

Microsoft

Agent Ser, .

Micrasaft
Uploa...

E
o

@

Microsofk
Dewvelopm...

Microsoft Clip
Gaallery

Microsaft Micrasoft

WEBEM Achi...

=
@
m
=z

=

Microsoft Help
and Suppor. ..

®
Microsoft Wi

Provider Su...

‘\'.73;
\
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2 Select the server and either double-click it oras®oProperties to configure
server-specific settings, as follows:

a On the General tab, we recommend that you leavAukigentication Level to be
Default:

Integration Objects OPC Server for OS5I PI Prop d |

General | L-:u:ati-:unl Securit_l,ll Endpnintsl Identit_l,ll

— General properties af this DCOM application
Application Mame; |nteqration Objects OPC Server for OS1 FI
Application D {2210FFE0-0373-11CE -B 4B5-C4RF03C1 0000}
Application Type: Local Server

Authentization Level:

Local Path;

] I Cancel Apply
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b On the Location Tab, ensure thin application on this computer is the only
check box that is checked:

Integration Objects OPC Server for 0SI PIP 7] x|

General Location | Securityl Enl:lp-:uintsl Identit_l,ll

The following zeftings allove DCOM ta lozate the correct computer for this
application. |f pou make more than one zelection, then DCOM uzes the first
applicable one. Client applications may overide pour selectionz.

[ Fun application on the computer where the data is located,

¥ Fiun application on this computer.

[ Fun application on the following computer:

I Browse... |

k. I Cancel Apply

¢ On the Security Tab, we recommend that you:

- EnableUse default access permissions, which means users/groups shown
under Default Security tab in the DCOM configuratigility will have access to
connect to this OPC Server.

- EnableUse default launch permissions.

- The same rules apply about using custom launchigsions here as they do for
custom access permissions. If you choose to useutem permissions to
override the defaults, specify which users/groapshich you want to grant
permission
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The dialog looks like this:

Integration Objects OPC Server for DSI PI Prope 7] x|

Generall Location  Security I Enl:lp-:uintsl Identit_l,ll

— Launch Permiszions

% Lze Default

" Customize Edit..

:

—&ccess Permiszions

= Use Default

i~ Customize Edit..

:

— Configuration Permizgions

i~ Usze Default

{* Customize Edit... |

k. I Cancel | Smply |

d On Identity Tab, you specify under what user actgon want the OPC Server to
run.

This is probably one of the most important settiftyghe OPC Server, depending
on how you will be using your system.

You do not need to configure anything on the Enaljsaiab.
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Appendix K. G2-OPC-SET-CONNECTION-
STATUS Procedure

To enable the G2 receiving updates of the attributes opc-server-status and opc-server-time of
the GSI-OPCHDA-INTERFACE class from the bridge, the end-user needs to implement a
local procedure, named ‘G2-OPC-SET-CONNECTION-STATUS' in his kb.

G2-OPC-SET-CONNECTION-STATUS (ServerState: symbol, ServerTime: value,
InterfaceName: symbol)

Argument Description
ServerState The value of the opc-server-state attribute
ServerTime The value of the opc-server-time attribute

InterfaceName The name of the GSI-OPCHDA-INTERFACE
object to which the received updates belong.

Example:

G2-OPC-SET-CONNECTION-STATUS(ServerState: symbol, S erverTime: value, InterfaceName:
symbol)
HDA Interface: class gsi-opchda-interface;
begin
for HDA Interface =each gsi-opchda-interface do
if HDA_Interface has a name then

begin
if the Names of HDA _Interface = InterfaceName then
begin
conclude that the opc-server-status of HDA_Interface = ServerState;
conclude that the opc-server-time of HDA_Interface = ServerTime;
end
end

end
end
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Appendix L. Common Error Codes

Common Error Codes

The following error codes are common for all RPi€®d above.

Error Code

Description

-1

No OPC Server for this context.

No item matches this handle.

Failed to get Interface.

Bad number of parameters.

Invalid parameters types.

Invalid Operation.

Invalid operation: the given flag is
invalid.

The function was unsuccessful.
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